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CO, Time Series in the North Pacific
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Calibrating the Calcification Response
of G. bulloides to [CO,*]

&AGU PUBLICATIONS

Paleoceanography

RESEARCH ARTICLE
10.1002/2016PA002933

Key Points:

+ G bulloides calcification intensity is
primarily controlled by ambient
seawater [CO5 1, while size is related
to caldfication temperature

« The relationship between cakification
intensity and [CG; 1 can be used for
past reconstructions of [CO: 1

« Morphospecies of G bulloides found
in the Southem California Bight can be
identified using shell area density

Supporting Information:

« Supporting Information 51
« Data Set 51

+ Data Set 52

Calcification of the planktonic foraminifera Globigerina
bulloides and carbonate ion concentration: Results
from the Santa Barbara Basin

Emily B. Osborne’, Robert C. Thunell®, Brittney J. Marshall’, Jessica A. Holm', Eric J. Tappa’,
Claudia Benitez-Nelson', Wei-Jun Cai’, and Baoshan Chen?

'School of the Earth, Ocean, and Environment, University of South Carolina, Columbia, South Carolina, USA, *College of
Earth, Ocean, and Environment, University of Delaware, Newark, Delaware, USA

Abstract Planktonic foraminiferal calcification intensity, reflected by shell wall thickness, has been
hypothesized to covary with the carbonate chemistry of seawater. Here we use both sediment trap and
box core samples from the Santa Barbara Basin to evaluate the relationship between the calcification
intensity of the planktonic foraminifera species Globigerina bulloides, measured by area density (ng/ pmz), and
the carbonate ion concentration of seawater ([CO5*]). We also evaluate the influence of both temperature




Planktonic Foraminifera Shell Weight
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Area Density (1 X 10% pg/um?)
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Area density and shell diameter measurements indicate that G. bulloides produced

20% thinner and 7% Iarger ShE"S, respectively, over the 21° century.



35% decline in surface ocean [CO ] over the 20" century
(271 to 173 16 umol kg!) or nearly a 100 pmol kg™ change
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translating to @ 0.25 unit decline in pH in this region (8.17-7.92), thereby exceeding
the global average of 0.1 units by more than a factor of two.
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ENSO and Carbonate Chemistry

El Niho La Nina
Weakened Upwelling Strengthened Upwelling
Higher pH and [CO ] Lower pH and [CO_ 7]

Nam et al., 2011



Anomalous El Nino Events
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Temperature anomaly relative to 1861-1880 (°C)
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Atmospheric CO, (ppm)
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Concluding Remarks

e Fossil shells of planktonic foraminifera can be
used as %Ieo-proxy for OA

* The OA record from the CCE indicates this region

- |s audrfymg twice as a fast as the global ocean

gectlons |nd|cate future em|55|o
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The Area Density Methoc
(Marshall et al., 2013)

* ®

Individual Weight (ug) /Individual Area (um?)= Area Density (pg/um?)
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Foraminiferal Area Density
Marshall et al., 2013
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& 0
5 - =
e 10 |
£ £
i - o =
= =
2 15 | @ -15 |
(] O
= - o -
! S
=20 - 20 -
95 @ 2°Pb Activity -25 @ '¥Cs Activity
I R?= (.98 i -©- 1964 Spike
-30 ] | 1 | 1 | L | I | =30 1 | 1 | 1 | L | L
0 20 40 60 a0 100 0 0.1 0.2 0.3 04

210Pb, (dpm/gm) 1¥7Cs (dpm/gm)



34 L —.— San Clemente —O— La Jolla
336 | .'.':r- ?“J,-.;:_ - '..-:‘. |
CREN A
332 — s " 1'
X El Nifio (punctuated)
32.8 |- X El Nifio {long lived)
%
1950 1960 1970 1980 1990 2000

2010







